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Summary 
To produce Komatsllna (Brassica rapa L. var. pervidis BAILEY) with low nitrate content in hydro-
ponics， the effects of the use of lrea as a pattial substitute of N03-N in media and low nitrogen concen-
tration in media on the foliar nitrate contents were examined. 
1. The partial substitution of N03-N by u民a(6.50 mM urea and 1.50 mM N03-N) in a medium re-
duced the N03-N content of the plant cultivated for 16 days after transplanting down to 77% of that of 
the control (7.00 mか1N03-N and 1.00 mM NH，-N). Fmthermore， the plants cultivated as above， trans-
planted in nitrogen-free solutions and grew for additional fOlr days showed a redllced content of N03-N 
(22-289もofthe contr叶)and possessed a similar satisfactory app巴arance，though the final plant weight 
was smaller thatl that of the control. 
2. Foliar N03-N content of the plant cultivated for 16 days after transplanting decreased down to 
61 % of the control by cultivating in a medillm containing reduced total nitrogen (3.50 mM N03-N and 
0.50 mM NH，-N) and further decreased to 23% (6.17 mg/g dry weight) by the successive four days cllti-
vation in a nitrogenーfreemedium containing trace elements only. It is noteworthy that the final dry 
w巴ightof the plant of this treatment was almost equal to that of the control. 
Thes巴reslltssuggest that Komatsuna with low nitrate content and good appearance can be produced 
by the pattial substitution of N03-N by lIrea or by the use of r，巴lativelylow nitrogen concentration media， 
followed by cultivation in nitrogerトfreemedia for several days. 







































供試作物には，コマツナ (Brassicarapαし var:pervidis BAILEY. cv :楽天)を用いた.この
穂子を水耕用ウレタンマットに播種し，発芽後8日目に，気i1fi't230C(明期)および200C(暗期)， 
PPFD300~320 ，t1 Mm-2S七日長16時間に設定した人工気象室に設置しである培養液循環型水
;前j長・ r1"原・染谷・井t.:祭主長1原の:flf(ま買および濃度がコマツナの生育および硝酸態窒紫合誌に及lます影響 25 
T'able L Composition of the b叫salnutrient solution. 
E1ements Conc (mgL ~') Reagents 
N本 112.00 KNO"， Ca(NO，)・ 4H20，NH，H3PO， 
P 20.40 NH，H，pu" KH2PO， 
K 156.60 KN03， KC1 
Ca 80.50 Ca(N03) . 4H20‘CaCb・2H，0
Mg 24.60 MgSO.，・ 7H20
Fe 2.00 EDTA-Fe(lI) 
B 0.50 HAO" 
Mn 0.50 MnCiz・4H，O
Zn 0.05 ZnSO， . 7H30 
Mo 0.05 (NH，)6Mo，o2.'・4討30
Cu 0.02 CuSu，・ 5H，0
*(NOγN 98 mgL"， NH，-N 14 mgL") 
耕装置の葉菜用マルチ (30X620X610附，穴:45個，穴の産佳:25mm) に移植した.
予備実験から，培地に 2mM以上の N03“Nを添加すると，植物体内に N03-Nが多量に蓄積
することがわかった.そこで，今回の実験では，移植後の培地中の窒素源として N03ωNを1.50 





液の pHは， 2Mの塩酸あるいは水酸化ナトリウム溶液で毎日6.0に調整した.移植後16，20 
日目に栽培パネルからコマツナを l処理区あたり 4株ランダムに採取した.
採取したコマツナは，生体重， SPAD値(葉色)および地ヒ部の風乾物量を測定した.この
乾物試料について N03-Nを，イオンクロマトグラフ装置[日本分光，カラム:Shodex IC 1-524A， 




移植後の培養液中の全窒素濃度を l，2，4mMとし， N03-N 濃度 (mM): N払-N濃度





交換し， pH は毎日6.0に調整した.移植後14日目とそれ以降 1日おきに栽培パネルからコマツ
ナを 3株ランダムに採取し，実験lの方法に準じて風乾物重， SPAD植(葉色)および業部の
NO，-N合室:の測定を行った.
















Table 2 Eff<巴ctsof urea as a p訂tialsubstitut巴ofN03-N on the top weight of Komatsuna. 





/ιnし (g PlanC') 
Urea-N (6.50) + N03-N (1.50) 1.02 a 
N utrient solution (-N) 1.36a 
Trace element 1.44a 
Control {N03-N (7.00) + NH，-N (1.00)) 1.22 b 1/2 strength of E . S刺 1.96 b 
Data shown are the means ofおurplanK ln a coll1mn， the symbols followed by same lelter (s) in the s制neplant 
age arc not di汀erentsignificantly at 5% I巴velby lhe Tukey's multiple range lest.叫Enshin11吋entsolutions， 
τ'able 3 Effects of urea as a partial substitute of N03-N on SPAD valu巴(leafcolor)， 
16 days cultivation 20 cultivation 
Treatment (mM) SPAD value Treatment SPADvall1e 
Urea司N(6.50) + N03-N (1.50) 37.31 a 
Nl1trient solulion (-N) 39.08 a 
Trace element 40.20 a 
Control (NO，-N (7.00) + NHγN(1.00)) 37.00 a 1/2 strength of E . S叫 37.43 a 
Data shown are thc means offour plants. In a column. the symbols followed by same lelter (s) in the same plunt 
age are nOI dilTerent significantly at 5% level by the Tukey's llultiple rangc test.叫Enshinl1trient solutions. 
Table 4 Effects of urea as a partial substitute of N03-N on the foliar NO，-N content. 
16 davs cultivation 
Treatment (lllM) 
NO，-N contcnt 
Urca-N (6.50) + NO，-N (1.50) 25.60 a 
Control (N03-N (7.00) + NH，-N (1.00)) 33.37 b 




1/2 strength 01' E . S *'
NO，-N contenl 




Data shown are the lllcans of four plants. In a colullln， the sYlllbols followed by same letcr (s) in the sallC plant 
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Fig. 1. Effects of low nIlrogen concentration in nutrient solutions on top weight of Komatsuna. 
Data shown are the means of three plants. The symbols followed by same leter (s) in the 
same plant age are not different signiticantly at 5% level by the Tukey's multiple rang巴test.
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Table 5 Effects of low nitrogen concentration in nutrient solutions on SPAD 
value (Ieaf color). 
16 20 
N03-N (0.87) + NH，-N (0.13) 41.40 a 42.40 a 
N03-N (1.75) + NH，-N (0.25) 37.90 a 41.90 a 
N03-N (3.50) + NHγN (0.50) 36.30 a 41.70 a 
Control {N03-N (7.00) + NH，-l、，.(I.oo)} 38.00 a 41.90 a 
Data shown are the means of three plants. ln a column， the symbols followed by 
S昌meleter (s) in the same plant age are not diffe四日tsignificantly at 5% level by 
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Fig.2. E釘ectsof low nitrogen concentration in nutri巴ntsolutions on the foliar N03-N contenl. 
Data shown are the means of three plants. The symbols followed by same lelt巴r(s) in the 
same plant ag巴arenot different significantly at 5% level by the Tukey's multiple range test. 
でN03-N含量の急激な低下が認められ，試験最終日では Eむの夏どりホウレンソウの基準値
以下となった.
丸尾1.tiらは，サラダナ用処方 1，3/4， 1/2， 1/4単位の 4水準の濃度の培養液を用い
てレタス‘岡山サラダ莱'を栽培ーした.その結果，処理区間で、生体重の大きな差は見られなかっ
たと報じている.












1. Urea-N (6.50mM) とN03-N(1. 50mM) を含む培:養液で栽培したコマツナの N03-N含
量:は，移植後16日目において対照区 (7.00mMN03-N+1.0umM NH，-N) の77%に低下した.
このコマツナを無窒棄の溶液に切り替えて，さらに4日間栽培した場合，外観は正常で，かっ
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